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A PFRTPHERAT DFVTCE HAVING A PROGRAMMABLE 
TP^MTTFTrATTON CONFIGURATION REGISTER 



FIELD 

[0001] Embodiments of the invention relate to computer devices; and more specifically, to 
peripheral devices having programmable identification registers. 

BACKGROUND 

[0002] Computer systems employ a wide variety of peripheral components or input/output 
(I/O) devices. For example, a typical computer system usually contains a monitor, a 
keyboard, a mouse, a floppy drive, a network controller, a disk drive or an array of disk 
drives, and, optionally, a printer. High performance computer systems such as servers have 
more complex I/O device requirements. 

[0003] An example of a host processor of a computer system connected to I/O devices 
through a component bus is defined by the PCI (peripheral component interconnect) Local 
Bus Specification, published by the PCI Special Interest Group. During system initialization, 
the host processor loads a device driver for each PCI device on the PCI bus. A typical PCI 
device includes multiple configuration registers located within a configuration memory space 
of each respective PCI device. The configuration registers including identification registers, 
such as, for example, the vendor ID, device ID or revision register, are read by the device 
driver and the host system during the initialization or normal operations to identify the PCI 
device. Typically, the identification registers are hardwired to fixed values during the 
manufacturing processes of the PCI device and they are not modifiable by the device driver or 
the operating system (OS) of the host. As a result, a legacy device driver that is looking for 
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specific identification of a PCI device will no. work wi«h a PCI device having different 
identification information, such as, a different vendor ID or a different device ID, etc. 
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KB IFF DRSCRnrinN OF THF PR AWINOS 

(00041 The invention may bes, be understood by referring to the foliowing descnption and 
accompanying drawings that a* nsed to illustrate embodiments of the invention. In the 
drawings: 

[0005] Figure 1 is a block diagram illustrating an exemplary data processing system 
according to one embodiment. 

[0006] Figure 2 is a block diagram illustrating an exempt configuration containing one 
or mote peripheral devices having a programmable identification registers according to one 
embodiment. 

[0007] Figure 3 is a block diagram illustrating an exemplary peripheral device having one 

or more configurable identification registers according to one embodiment. 

[0008] Figure 4 is a block diagram illustrating an exemplary peripheral device having one 

or more configurable identification registers according to one embodiment. 

[0009] Figure 5 is a block diagram illustrating an exemplary loading sequence of 

predefined data according to one embodiment. 

[0010] Figure 6 is a flow diagram illustrating an exemplary process for programming a 
peripheral device according to one embodiment. 
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nFTATLEP DESCRgTIQN 



are Scribed herein. According to one embodiment, a set of registers in 

data (e g , custom^ configuration data rather than the defaoi. data) into one or more 
p.defineofieidsofeonfigurafionregis.ersortheperipher.aeviee. The configure^ 

identification regis- (aiso refermd to as ID data,. According to one emhodrment, when 

to m da. is repotted instead of the norma, default identification data. 

[00121 Aceording to one embodiment, during the mitigation of the system, such 

Lastosrandardeonfig^ou— .l—- ,o the penphem. dev.ee. fn ^ 

.OMdatawou.daiiowthemdamrobewn.nimo.heconfigumt.onregts.emmciud.nga, 

HnrlD device ID and revision ID). The bit pattern 
.east one identification register (e.g., vendor ID, devrce ID, a 

pi, Accoodingl.aconfigumtione.eleinvo.edroreadrhedev.ce.thenreasto. 

-.*^^-*--*---'» < - , - ,-,,, * , r:ni 

M «,,ti^tioneve„t(e,.,prese,even t ,,a, which time the ID da» , a reloaded from the 
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etdema. source (e.g., SROM). The periphera. device may be a regular PC. device or a PCI-X 
device. Alternatively, the peripheral device may be a PCI bridge device coupling to an 
upsrream primary bus and a downstream secondary bus. Furthermore, the periphery devtce 
may be a PCI Express™ compatible device. 

[0,14] In the following description, numerous specific details are set forth. However, it is 
understood that embodiments of rhe invention may be practiced withou, rhese specif, detad, 
to other insunces, well-known circuits, structures and techniques have no, been shown ,n 
detail in order not to obscure the underelanding of this description. 
(00151 Some portions of the detailed descriptions which follow are presented in terms of 
alg ori<hms and symbolic representations of operations on data bits within a computer 
memory These algorithmic descriptions and representations are used by those skilled in the 
data processing arts to most effectively convey the substance of their work ,o others skdled tn 
the are An algorithm is here, and generally, conceived .0 be a self-consistent sequence of 
operations leading toadesired result. The operations are those requiring physical 

manipulations of physical quantities. Usua,ly, though no, necessarily, rnese quantities «ake the 
form of elecrrica! or magnetic signals capable of being stored, transferred, contoured, 
compared, and otherwise manipulated. It has proven convenient a, times, principally for 
reasons of common usage, to refer to these signals as bits, values, elements, symbols, 
characters, terms, numbers, or the like. 

[0016] K should be borne in mind, however, that all of these and similar terms are to be 
associated with the appropriare physica, quantities and are mere,y convenient .abe.s applied to 
these quantities. Unless specifically stated otherwtse as apparent from the followmg 
discussion, i, is appreciated .ha, throughout ,he description, discussions utilizing terms such 
as "processing" or "computing- or -calculating" or -determining- or "displaying- or Ore hke, 
refecome action and processes of a compurer system, or similar data processing devce, ma, 
manipula.es and Kansforms data represented as physical (e.g. elec«ronic) quantities witirm .he 
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computer system's registers and memories into other data similarly represented as physical 
quantities within the computer system memories or registers or other such information 
storage, transmission or display devices. 

[0017] Embodiments of the present invention also relate to apparatuses for performing the 
operations described herein. An apparatus may be specially confuted for the requited 
purposes, or it may comprise a genera, purpose computer selectively activated or reconfigured 
by a computer program stored in the computer. Such a computer program may be stored . a 
computer readable storage medium, such as, but is no. limited to, any type of disk inc.udmg 
floppy disks, optical disks, CD-ROMs, and magnetic-optical disks, read-only : memones 
(ROMs), random access memories (RAMs) such as Dynamic RAM (DRAM), erasable 
programmable ROMs (EPROMs), electrically erasable programmable ROMs ; (EEPROMs), 
magnetic or optica, cards, or any type of media suitable for storing electronic instructions, and 
each of the above storage components is coupled to a computer system bus. 
[0018] The algorithms and displays presented herein are no, inherently related to any 
particular computer or other apparatus. Various general purpose systems may be used with 
po.grams in accordance with the teachings herein, or it may ptove convenient to construct 
more specialized apparatus to perform me methods. The structure for a variety of these 
systems will appear from the description below. In addition, embodiments of the present 
invention am not described with reference to any particular programming language. It wtll be 
appreciated mat a variety of programming languages may be used to implement the teachings 
of the embodiments of the invention as described herein. 

[0019] A machine-teadab.e medium includes any mechanism for storing or transmitting 
information in a form readable by a machine (e.g., a computer). For example, a machine- 
readable medium includes read only memory ("ROM"); random access memory ("RAM"); 
magnetic disk storage media; optical storage media; flash memory devices; electrical, optica,, 
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acoustical or other form of propagated s,gna.s (e.g., carrier waves, infrared signals, digital 
signals, etc.); etc. 

[0020] Figure 1 is a block diagram of an exemplary computer which may be used with an 
embodiment. For example, exemplary system 100 shown in Figure 1 may perform .he 
process shown in Figure 6. Exemplary system 100 may include one or more peripheral 
devices having programmable identification registers for identifying the respective penphera. 
device, similar to those shown in Figures 2-4. 

[002!] Note that while Figure 1 il.usba.es various component of a com P u.er system, i. is 
no. intended to represent any particular archi.ec.ure or manner of interconnecting the 
components, as such details am no. germane .o me present invention. I. will also be 
appreciated that network computed handheld computers, cel. phones, and other data 
processing systems which have fewer component or perhaps more component may also be 
used with the present invention. 

[0022] As shown in Figure 1, .he computer system 100, which is a form of a dam 
processing system, includes a bus 102 which is coupled .o a microprocessor 103 and a ROM 
107 a volatile RAM 105, and a non-volatile memory 106. The microprocessor 103, whrch 
m ay be, for example, a Pentium processor from Intel Corporation or a PowerPC processor 
(mm Motorola, Inc., is coupled .o cache memory 104 as shown in the example of Figure 1. 
The bus 102 interconnects these various components together and also interconnects these 
components 103, 107, 105, and 106 .o a display controller and display device 108, as well as 
,o inpu^u. (I/O) devices 110, which may be mice, keyboards, modems, network 
interfaces, printers, and other devices whtch am well-known in .he art. Typ.ca.ly, .he 
mput/ompu, devices 110 am coupled to the system through inpuubutpu, controllers 109. The 
v„.a.i.e RAM 105 is .ypicaUy implemented as dynamic RAM (DRAM) which requires power 
continuously in order to refresh or maintain the da.a in the memory. The non-volatile 
memory 106 is typically a magnetic hard drive, a magnetic optical drive, an optical drive, or a 
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DVD RAM or Cher rype of memory system which maintains data even after power » 
.moved from the system. Typicai.y the non-vo,afi.e memory wi.i aiso be a random access 
m emory, aithough this is no, required. Whi.e Figure 1 shows Ura. .he non-voiaffle memory ,s 
a .oca. device coup.ed direcdy to .he res. of .he components in ft. data processing sys«em, ,, 
wiH be app.ecia.ed rha. .he present invention may ufilize a non-vo.au.e memory whrch ,s 
K mo,e from .he sys,em, such as a network storage device which is conoied to the dara 
processing system through a network interface such as a modem orEtheme. in«erface. The 
hus 102 may include one or more buses connected to each other through various bndges, 
controllers, and/or adapters, as is we,l-known in .be art. In one embodimenl. ,he I/O 
confer 109 .ncludes a USB (Universal Serial Bus) adapfcr for coupling USB peripherals 
or a PCI conrroller for controlling PCI devices, which may be included in IO devices ,10. In 
a further embodiment, I/O controller 109 includes an IEEE-1394 conlroller for controlling 
IEEE-1394 devices, also known as FireWire devices. 

[,023] According to one embodiment, a. .east one of fte PCI devices includes a. leas, one 
programmable idenoficauon regts,er, which may be programmed wfth predefined da*. The 
predefined da,a may be s,ored in a memory wfthin ,he respecfive PC. device, such as ROM or 
seria. ROM (SROM). AKemafively, ,he predefined da,a may be stored in a system memory, 
such as ROM 107 or nonvo,a,,le memory 106. According ,0 one embodiment during an 
MUahzauon of sys<em 100, such as hoofing, rescfing, or bus re-enumerafion of sysfcm 100, a 
configurafion cyc,e, such as an m configurafion cyde, is invoked. During ,he configurafion 
cyc .e ,he predefined da,a for a periphera. device (e.g., PC. device) is read from a memory 
(e g SROM) and is used ,o program one or more configuration registers, inc.uding a, leas, 
one idenfificatton regis,er, such as, for e.amp.e, vendor ID, devrce ID, and revision E> 
registers, of the respective peripheral device. 

[00241 The configurafion cycle may te carried on, by system software, such as system 
software embedded wftbin ,he chipse, or processor, such as processor .03. AUernanve.y, .he 
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configuration cycle may be earned ou, by the BIOS (basic inpu. and output system) or a 
device driver of an operating system (OS). The operating system may be a Windows 
operating system from Microsoft Corporation of Redmond, Washing or a Mac OS from 
ApP ,e Computer of Cupertino, California. A,.erna,ive,y, the operating system may be a Lmux 
„ Unix operating sysrem. Orher operating systems, such as readme embedded operating 
systems may be utilized. 

(0,25, According to one embodiment, the predefined data may be loaded tn a sequence 
similar ,o the exemplary .oading sequence 500 of Figure 5. One or more hi, partems of the 
predefined data may be used to indicate whether the predefined data should be .oaded, or 
alternatively, default data should be used. Once the predefined data has been loaded in the 
configuration registers of tire penphera, device, the system may perform aerification of the 
configuration registers. For example, tire programmed configuration registers may be read 
and compared with the predefined data stored in tire memory to verify whether the respective 
configuration registers have been successfufiy configured. Once the configuretion regtsters of 
ft. peripheral device is verified, the peripheral device may be enabled. Thereafter, the 
enabled peripheral device may report its predefined identity, rather than a default identity, to a 
system query. In one embodiment, once the peripheral device is enabled, the identification 
registers, such as vendor ID, devtce ID. and revision ID registers, may be configured as rend- 
only registers, such that the enabled penpheral device operates in compliance wtth the 
associated specification, such as PCI specification. 

[0026] With the programmable identification, according to one embodiment, a user may 
update a peripheral device or subsystem in implementations where the system software or 
device driver has been written to require a specific response to the ID configuration cycle 
( . g a vendor ID or a device ID cycle). This feature is typically useful where a spectfic 
device is no longer available and it is no, posstble to mooify the system software or dev.ce 
drivers. By allowing the new device to "masquerade" aa the previous device. For example, a 
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customer could develop a modem functionality equivalent subsystem that identifies itself as a 
legacy device even though the legacy device has been obsolete by the respective manufacturer. 
This could be accomplished without requtring modif.cation to the operating system or device 
drivers. This will also allow the cuatomera to extend the useful life of a system design beyond 
the end of life (EOL) of individual components. 

[0027] In addition, according to one embodiment, a user may control the allowable 
devices permitted to be inserted into a system by tequiring a specific identification (e.g., a 
vendor ID or a device ID, etc.) to be found. In the real-time mission cntical systems, it would 
be possible to control .he devices installed in the system by requiring the identification data 
fields of configuration regisrers to match the customer definable data. This could increase the 
overall reliability of a computing system by assuring only the validated devices are used m the 
system The user may also use .his feature in -branding" an option card ,o reflect tire user's 
corporation, similar to re-labeling the peripheral device to match .he vendor ID or device ID 
of the corporation. 

[002$] Furthermore, a customer may implement a subsystem in a computing system mat 
would "masquerade" as a standard device, which may be undetectable by notmal user 
interaction. This could be used as a security dev.ce in monitoring system I/O activities or by 
activating a non-visibl. subsystem .ha. could be triggered under .he contiolled circumstance, 
For example, a PCI device normally providing communication functionality could also 
contain a monitoring subsystem although it would report itself as a standard communication 

device. 

[0029] Figute 2 is a block diagram illustrating an exemplary configuration including one 
or more peripheral devices having a programmable identification registers in accordance with 
one embodiment. In this embodiment, exemplary system 200 includes a plug-in card 201, 
also referred to as an option card, which may be plugged into host system slot 203, such as a 
primary PCI bus, of system board 202 (e.g., motherboard of exemplary system 100 of Figure 
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„ ta one embodiment, opuon card 201 includes one or more peripheral devices, such as 
PC/PCI-X hridge 205, and PCI/PC.-X devices 206-209. The bridge device 205 provides an 
inl erface herween a primary bns 203 and a secondary bns 204 fo, coopHng peripheral devrces 
206-209 No te ,ha,devices206-209arenotli,ni K d.oPCI«.-Xdev.ce S . I.w.Ube 
appealed ,ha« devices 206-209 may be imp.emenred as o,her peripheral devices, snch as, (or 
example, PCI Express™ compatible devices. 

[0030] According lo one embodiment, bridge device 205 includes one or more 
progmmmable or conftgurable identification registers, such as, for example, vendor ID, devrce 
m and revision ID registers, wh.ch may be programmable during an initialization phase o, 
system 200, such as preset time. During the initiation period of system 200, bridge device 
205 deteets a signal, such as a K se, signal, received from the main system board 202, such as 
a chipset or microprocessor (e.g., pressor 103 of system 100 shown in Figure 1), indicating 
that an initialization occurs. In response to .he initialization, predefined data for the 
configuration regisrers of device 205 is loaded into ft. configuration regisrers includmg a, 
.east identification regisler, such as vendor >D, device ID, and revision ID registers. 
(0031] lo one embodiment, dunng <he tiansfe, of ,he ID data, ,he host processor (e.g., .he 
^processor) is prevenred from accessing ft. configuration registers until the ID da* has 
*«„ transferred and loaded in .he peripheral device. For example, when .he periphera, device 
is a PCI device, .he host processor may be prevented from accessing the configuration 
asters until a retry science has been completed. In this embodimen, the hos. pmcessor 
wiU be substantially guaran.eed tha. the hos. wil, no, observe .he defaul. values rafter than «he 
newly pnrgramnred value, Nore <ha, tine programming of .he ID registers may occur without 
the retry behavior. 

,,032] The predefined data may be stioted in a memory, such as SROM 206, coupled ,o 
the bridge device 205. SROM 306 may be located wirhin device 205. AUematively, SROM 
206 may be located „u«side of device 205, as shown in F,gure 2. Acceding .0 one 
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embodiment SROM 206 may be shared between bridge dev.ee 205 and Cher penpheral 
devices such as devices 207-209. According «o one embodiment, devices 207-209 may aiso 
incl „de one or more programmab.e identification registers (e.g., vendor ID, dev.ee ID, and 
revision ID registers, etc.). Each of me devices 207-209 may individually incU.de a memory, 
such as SROM, to store the respective user predefine dam that can be loaded into the 
respective configuration registers including at .east one identification register. Alternatively, 
devices 207-209 may share SROM 206 with bridge device 205 to store their respective 
predefined data. 

[0033] According to one embodiment, the predefined data may be stoned in SROM 206 
during manufacturing of the option card 201 or bridge device 205. Alternatively, the 
predefined data may be loaded into SROM 206 through a utility, such as a flash utihty, that 
reads the predefined data from a file, such as text or senp. file, and writes the data into the 
SROM 206. An exemplary predefined data file is shown in the Appendix A of .he present 
application. 

[0034] According ,0 one embodiment, the predefined data may be loaded into SROM 206 
per application basis. For examp,e, when option card 201 is about to be plugged into system 
s,o, 203 of system 200, a user may discover that the system software or a device dnver of 
system 200 is looking for particular vendor ID, device ID, or revision ID of a peripheral 
device represented by option card 201. Accordingly, in order allow the option card 201 to be 
cognized by the system software or the device driver, the user may modify the predefined 

data file, similar to the one shown in Appendix A, to match the identification (e.g., vendor H>. 

device ID, or revision ID) the system software or the device driver is looking for, and load the 

modified predefined data file into SROM 206. 

[0035) According to another embodiment, a use predefined data file may be provided by a 
vendor or manufacturer of option card 201 and the dam file may be downloaded over a 
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network from a remote facility via a network interface, such as network interface 110 of 
system 100 shown in Figure 1. Other configurations may exist. 
[0036] Thereafter, in one embodiment, system 200 may have to be rebooted to enter 
a„„,herinitializadonpenod.During,heinWaH Z adonphase(e.g., preset rime), me bridge 

device 205 loads the predefined data from SROM 206 into its configuration registers, 
fading a. least one identification register (e.g., vendor ID, device ID, and revision ID 
registers) The predefined dam may be loaded according to exemplary loading sequence 500 
shown in Figure 5. After the predefined data has been loaded into the configuration regrslers 
of device 205, .he bridge device 205 may perform a verification process lo verify whether the 
predefined data has been successfully loaded into the configuration registers. In one 
embodiment, the bridge device 205 may perform read operations from the configuration 
registers and compar, the date with the data stored in SROM 206. Other mechanisms may 



exist. 



[0037] Once the bridge device 205 has been successfully pmgrammed using the 
predefined date from SROM 206, the bridge device 205 Is enabled. In response to a query, 
such as bus re-enumeration or a query from .he respective device driver, me enabled dev,ee 
205 may respond using .he programmed predefined date «o identify itself as .he devtce 
represented by the predefined data. As a result, .he system software or the device driver 
recognizes .he programmed devtce 205 without mod.fy.ng the system software or .he dev,ce 



driver. 



[0038] Figure 3 is a block diagram illus.ra.ing an exemplary peripheral bridge device 
having one or more pmgrammable identification registers according to one embodiment 
Exemplary bridge device 300 may be used as peripheral bridge device 205 of option cam 201 
shown in Figure 2. In one embodiment, exemplary bridge device 300 includes a processor .o 
perform one or more peripheral functions, one or more programmable configuration registers 
accessible by .he processor, .he one or more programmable configuration registers inc.ud.ng 
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at .eas, one tdentificaoon register for identifying the periphera, device, and a ntentoty coup,ed 
,„ the pressor to store predefined data, the predefined data being used ,o program the one or 
mo re prog— configuration registers including .he a. leas, one identification register tn 
response to a configuration cycle of the peripheral device. 

[0039] Referring to Ftgure 3, peripheral device 300 includes a primary bus interface 301 
and a secondary bus interface 302 to eonnec. primary bus 303 and secondary bus 304 
respectively. Primary bus 303 and secondary bus 304 may be PCI/PC1-X or PC. Express™ 
compare buses and peripheral device 300 may be a PO/PC. bridge or a PC. Express 
bridge Primary bus interface 30. generally connects to an upstream bus 303 via an upstream 
data path 309. Seconder bus interface 302 generally attaches to a downstream bus 304 vta 
downstream data path 308. Primary bus interface 303 may be used as host pnmary bus 203 
and secondary bus 304 may be used as secondary PCI bus 204 shown in Figure 2. 
[0040] According to one embodtmenr, peripheral device 300 includes one or more 
programmable configuration registers, which includes a. least one programmable 
identification regis,er, such as, for example, vendor ID, device ID. and revision ID, etc. 
During an tnWalization process of periphera. device 300, which may be detected and 
pressed by reset processor 307, predefined data may be read from a memory, such as 
SROM 305, and may be programmed into one or more configuration registers of pcrtphem. 
devtee 300, including a, leas, one identificafon register, instead of default configuration data. 
The predefined data may be loaded according to a loading sequence, S imi.ar to loadtng 
sequence 500 of Figure 5. The predefined data may be ,oaded and stored in SROM 305 via a 
ditty based on an input file defining .he user data, simtlar to Ore one shown in Appendtx A. 
[0041] According to one embodiment, when peripheral device 300 detects that the devtce 
is in a reset state (e.g., F_RST# goes inactive, which may be detecred by rese, pressor 307), 
a peripheral device 300 au.omatiea.ly executes a read from serial EEPROM (e.g., SROM 
305, If .he predetermined bit pattern is detected during .he ROM load, One appropriate fields, 
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including * least one identification field, of the configuration registers of peripheral device 
300 are loaded with the predefined data read from SROM 305. In one embodiment, the b„ 
pattern indicating ma, the predefined data is loaded inc.udes the most significant hi. (MSB) of 
the firs, byte having a logica. one value, as shown in firs, bye 501 of load sequence 500 m 
Figure 5. A, me completion of the ROM load, a rese, line (e.g., S_RST#) is de-asserted. 
Thereafter, peripheral device 300 is enabled and responds ,o ID configuration cycles by 
reporting an identification represented by me user provided dam. In one embodiment, mis 
behavior persists without requiring additional accesses to the ROM (e.g., SROM 305) or 
imposing additional latency until the nex, initialization cycle (e.g., P.RSW even,), which 
reloads the ROM and begins the cycle again. 

[0<M2] In one embodiment during loading of tire ID dam, the hos, processor (e.g., the 
microprocessor) is prevented from accessing me configuration regis** until tire ID dam has 
been complete., transferred and loaded in tire peripheral device. For example, when the 
peripheral device is a PCI device, ,he hos, processor may be prevented from accessing the 
configuration registers until a retry sequence has been complied. In this embodiment, tire 
hos, processor wil. be substantially guaran,eed tita, me hos, wil. no, observe .he default values 
rather than me new,y programmed values. Note that fte programming of fte ID register, may 
occur without fte retry behavior as described above. 

[0043] Peripheral device 300 may further include ofter components, such as primary and 
secondary clock generators for asynchronous operations between primary bus 303 and 
secondary bus 304. Penpheral device 300 may further includes a ho, swap con.ro! uni, 310, 
GPIO (general purpose input and output) uni, 306, secondary arbiter 312, and configuration 
uni, 3 14. Ho. swap conrtol uni, 310 allows fte peripheral device 300 to be inserted or 
removed from primary bus 303 without requiring fte sys,em ,o be shu, down. Secondary 
arbiter 312 handles arbilration to support multiple dev.ces coupled to fte secondary bus 304, 
such as, for example, peripheral devices 207-209 coupled to fte secondary bus 204 shown in 
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Figure 2. Other components apparent to those with ordinary skill in the art, sueh as eontrol 
logic or multiplexers, etc., may be included. 

[00 44] According to one embodiment, SROM 305 may be a 512-byte serial EEPROM 
mat is used for .oading the configuration space registers settings of a periphera. device (e.g., 
peripheral device 300) prior to host system discovery and initiataation of the device. For 
example SROM 305 interface may be compatible with industry standard 512-byte 
Mierowire™ seria. ROM, such as 93LC66A 512x8 seriai EEPROM or equivalent, avai.ab.e 
from Micrcchip Techno.ogy, Inc. However, SROM 305 is no. limited those discussed above. 

Other memory or configurations may be utilized. 

f . Qpny interface may include at least one of the interface 
[0045] In one embodiment, the SROM interlace may mwu 

signals: 



Name 



SR_CS 



SRJXK 



SR_DI 



SR_DQ 



_Type 



O 



Description 



SROM chip select 



SROM clock 



SROM data in 



SROM data out 



Figure 4 is a block diagram illustrating an exemplary configuration between a 
peripheral device and an SROM according to one embodiment. In one embodiment, 
exemplary configuration 400 includes a peripheral device 401 coupled with an SROM 402 via 
one or more SROM interface using at least one of the above interface signals. 
[0046] Figure 5 is a block diagram illustrating an exemplary loading sequence of an 
SROM image according to one embodiment. According to one embodiment, SROM image 
500 may be present, but not desired to be loaded, which is indicated by one or more bit 
patterns. In a particular embodiment, if theSROMis present, but a register preload is not 
desired, bits [7:6] ofthe first byte 501 (e.g., the first two bits read) should be read as any value 
except the preload enable value, such as value of 10b (binary). 
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[00471 figure 6 is a flow diagram illustrating an exemplary process for progmmming one 
or more configuration registers including a, leas, one identification regisrer, according .0 one 
embodiment Exemplary process 600 may be performed by a processing logic rhar may 
comprise hardware (circuitry, dedicated logic, etc.), software (such as is run on a genera, 
purpose computer system o, a dedicated machme), or a combination of bom. In one 
embodiment, exemplary process 600 includes programming, based on predefined data, one or 
more fields of configuration registers of a peripheral device in response to a configuration 
cyc ,e of a data processing sysrem, where me one or more fields of me configuration regtsrers 
include a, le^t one identification register for identifying the peripheral device. In one 
embodiment, exemplar, process 600 may be performed by system software, such as, for 
example, BIOS, kernel of an operating system, or a device driver. 
[0048] Referring to Figute 6, a. block 601, a data processing system star! to perform an 
initialization process, such as power up or reboot process, the data processing system 
incl „ding one or mom peripheral devices, such as PCI, PCX. or PC. Express™ compatible 
device, At block 602, for each peripheral device, processing logic determines whether the 
respective peripheral device needs to be configured using predefined data. In one 
embodiment, me derermmation is performed based on whether there is a memory, such as 
ROM or SROM, associated with the peripheral device. Alternatively, the determination may 
* based on whether them is predefined data stomd in .he memory. Furthermore, even if mem 
is predefined data stored in the memory, the determination is based on whether the predefined 
oata is enabled, which may be based on one or mom bit patterns of the data. In particmar 
embodiment, the most significant bit of the first bye of the data image indicates mat the data 
image is enabled. 

[0049] If it is detetmined that the respective peripheral device needs to be programmed 
using pmdefined data, a, block 603, processing logic mtrieves the predefined data from the 
memory (e.g., SROM) and a. block 604, the mtrieved dam is used to program one or mom 
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configuration registers of the periphery deviee, ine.uding a, least one of the identifiearion 
regi s.ers, such as vendor ID, device ID. and revision ID, efc. Once the peripheral deviee has 
been successfully programmed, a. block 605, the peripheral deviee is enabled for use in the 
dara processing system, including, bu, no, limited to, allocating memory and loading 
corresponding device driver or drivers for the peripheral device. 
[0050] If it is determined that rhe respective peripheral deviee does not need to be 
programmed using predefined data, a. block 606, a default data is loaded with .he peripheral 
device. Other operations apparen. to those with ordinary skills in the art may be included. 
[0051] Thus, methods and apparatuses for programming identifications of a peripheral 
device have been described. In .he foregoing specification, .he invention has been described 
with reference to specific exemplary embodiment thereof. I. will be eviden, .ha. various 
modifications may be made .hereto wirhou. departing from the broader spirit and scope of the 
invention as se. forth in the following claims. The specification and drawings are, 
accordingly, to be tegarded in an illustrative sense rather than a restrictive sense. 
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A ppendix A 



• This file will create an SROM image 

\ This loads the registers with their reset values 

[ preload enable (sets bit 7 for preload enable) 
:0 80 
:1 00 
I 00 

3 00 

Primary Class Code 

4 00 

5 80 

6 06 
Subvendor IDs 

46 

8 00 
? 11 
^ 10 

Primary Min GNT, Max LAT 
:B 00 
z 00 

Secondary Class Code 
D 00 
E 80 
F 06 

Secondary Min GNT,Max LAT 

10 00 

11 00 . J . . 
.Downstream Mem 0 -CSRs only (Set a 4K window size) 

12 00 

13 F0 

14 FF 

15 FF . J . x 
Downstream Mem I or 1/0 (Set 256 byte 1/0 window size) 

16 01 

17 FF 

18 FF 

19 FF . . . . 
, Downstream Mem 2 (Set 8MB memory window size) 

1A 08 
IB 00 
1C 80 
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•ID FF \ 
'; Downstream Mem 3 (Set 8MB memory window size) 

•IE 08 
:1F 00 
:20 80 

:21 FF „ 
; Downstream Mem 3 Upper 32 

•22 00 
:23 00 
:24 00 

•Expansion ROM (Set 1MB expansion ROM size) 
•26 01 

J Upstream Mem 0 or 1/0 (Set 256 byte 1/0 window size) 

:28 01 
:29 FF 
:2A FF 

•2B FF ^ 
'; Upstream Mem I (Set 8MB memory window size) 

:2C 08 

:2D 00 

:2E 80 

:2F FF 

; Chip Control 0 

:30 00 

; clear lockout bit 

:31 00 

; Chip Control I 

-.32 00 

; LUT disable 

:33 00 

; Arbiter control 

:34 00 

:35 02 

; System error disable 
-.36 00 
:37 00 

; Power management 
:38 00 
:39 00 
:3A 00 
:38 00 
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:3C 00 

:30 00 

:3E 00 

:3F 00 

:40 00 

:41 00 

-.42 00 
] 
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